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ABSTRACT 
Purpose: The aim of this work is to create a comprehensive logbook, based on with 
information taken from the internet, articles and books. Moreover, another objective is 
to analyze logbooks from other universities in Europe or some fitting sheets students 
use in their labs that could be considered as a type of logbook. Furthermore, another 
purpose is to create an own logbook as complete and detailed as possible. 
Material and methods: Analyzing those fitting sheets and using further information 
extracted from different articles and books used by contact lens specialists, it has been 
created a comprehensive but still simple guide to contact lens fitting and 
documentation.  
Results: This is a fitting guide for all steps in contact lens fitting including indications, 
contraindications and troubleshooting for various contact lenses and care products. An 
own proposal of a logbook had been created regarding the practical usefulness for 
students in the labs.  
Discussion: While doing this project, it has been realized that the use of a personal 
Logbook in the practices of optometry students it is still not very common in many 
European universities, but it is used by many professionals in several fields as a guide, 
to record and to be evaluated in the labs. 
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1. PURPOSE OF THE THESIS 
 
The main idea of this thesis is to create a logbook for contact lenses.  
Shortly, a logbook is a collection of information regarding the various types of, in 
this case, contact lenses that have been fitted by a student - a "log" of his/her 
experience. 
 
The aim of this work is to create a comprehensive logbook, based on 
information taken from the Internet, articles and books. Moreover, another 
objective is to analyze logbooks from other universities in Europe or fitting 
sheets students use in their labs that could be considered as a type of logbook. 
Furthermore, another purpose is to create an own logbook as complete and 
detailed as possible. 
 
Still, it should be useful and applicable for students in practice at the university. 
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2. WHAT IS A LOGBOOK? 
 
The literal definition of a logbook is a book in which details of a trip made by a 
ship or aircraft are recorded; log. 1 
The term originally referred to a book in which the particulars of a ship’s voyage 
are entered daily from the log-board. It has gone from identifying ourselves 
within a computer system to entering the speed of a sailing ship into a book. 
The readings of the log have been recorded in equal times to give the distance 
traveled with respect to a given start position. 2 
A logbook was originally applied in the area explained above. Nowadays this 
concept is applied in the health care area. It can be used as a guide for 
students to have a good assessment pattern to follow in their labs. 
 
Logbooks are used to assure that the students’ exposure to a certain range of 
medical conditions is satisfactory. Also, recording the students’ patient-care 
activities during his/her education provides data for assessing the students. 
Moreover, the students gain an overview about their experiences and can 
evaluate themselves. 3, 4 
 
By using logbooks, each student is able to have an accredited record of their 
whole clinical experience. Thus, it provides an opportunity for students to reflect 
on their strengths and weaknesses by including guidance and feedback from 
clinical supervisors. It also helps to have a review of educational improvements 
in every attended course. 
 
Also it provides a database of all the students’ experience with patients for the 
professors.  
 
A logbook requires the achieving of given tasks, as well as a qualification 
registration system to supervise the work by the professional. Nowadays we 
can also find as well electronic logbooks additionally to or instead of 
handwritten ones. 5 
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3. PRIMARY EYE EXAMINATION 
 
3.1. Slit lamp examination 
 
The slit lamp examination is an essential aspect before, during and after the 
fitting of contact lenses. 
It provides very important information about the possibility of fitting contact 
lenses in a patient. 
This bi-microscopy has two purposes:  
 Assessing the suitability of the eye for contact lenses 
 Providing baseline data to which any changes during the course of 
contact lens wear can be compared. 
 
During the fitting process, the slit lamp plays the main role in assessing the 
physical fit of rigid and soft lenses on the eye. Aftercare provides the means to 
objectively judge the interaction between the lens and the eye. 6  
 
Table I shows an overview about illumination parameters and the observed 
structures during a slit lamp routine. 
 
Table I: Slit Lamp Routine. 
6
  
OBSERVED STRUCTURES 1- OVERALL VIEW 2- CORNEA AND LIMBUS 
ILLUMINATION Diffuse Sclerotic scatter 
MAGNIFICATION Low magnification Low magnification 
BEAM Wide diffuse beam 2mm wide beam 
INCISION ANGLE ± 45 degrees 30 to 45 degrees 
 
 
 
EVALUATED 
STRUCTURES 
 
Lids closed: Lid margins and 
lashes.  
Open eyes: Lid margin, tear ducts 
and Meibomian glands. 
Bulbar conjunctiva. 
Superior and inferior conjunctiva 
palpebral. 
 
Placing the slit at the limbus 
Moving around limbus: Limbal 
vasculature. 
Sweep across cornea for first 
gross overview of the cornea. 
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OBSERVED STRUCTURES 3- CORNEAL EXAMINATION 4- FLUORESCEIN EXAMINATION 
ILLUMINATION Direct illumination Cobalt-blue light and yellow barrier 
filter  
MAGNIFICATION Medium - High magnification High magnification 
BEAM Narrow beam Very wide beam 
INCISION ANGLE ± 60 degrees ± 45 degrees 
 
 
 
 
 
 
 
 
 
 
 
EVALUATED STRUCTURES 
 
Slit width = minimum:  
view the cornea in cross-section as 
seen in Fig. I 
 
Fig. I: Optical Section of Cornea 
7 
RETROILUMINATION to the side of 
direct beam endothelium.  
VIEWING THE ENDOTHELIUM – use 
slit beam wide + setting up the 
illumination system and microscope 
so the angle of incident light = angle 
of reflection. 
SPECULAR REFLACTION: This area 
is only seen monocular focusing on 
the back of the corneal section; the 
endothelium comes into view as a 
patch with a dull gold appearance. 
 
 
 
 
 
 
Used to examine the cornea both prior 
to CL fitting and at every aftercare 
appointment. Only the minimum 
amount of fluorescein is needed in the 
tear film to visualize any disruption to 
corneal integrity. 
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3.2. Assessment of the tear film 
 
As soon as a contact lens is placed on to the eye, the lens is integrated into the 
tear film. The ability to maintain the integrity of the tear film in the presence of 
the lens is a fundamental prerequisite for a successful contact lens wear.  
The most common reasons for a failure in the contact lens fitting are due to 
deficiencies in the tear film and lens relationship, and the most common 
symptom is a deficiency in the tear film experienced as “dryness”. 8 
Table II shows two different methods to measure the QUALITY of the tear film: 
invasive and non invasive 
Table II: Assessment of the Tear Film 
6 
NON-INVASIVE METHODS INVASIVE METHODS 
Non-Invasive Break Up Time (NIBUT) 
NIBUT < 10 seconds = Dry eye 
NIBUT < 15 seconds = Border line 
Break Up Time (BUT) 
BUT < 5 seconds = Dry eye 
BUT < 10 seconds = Border line 
 
- B&L Keratometer mires 
- Keeler Tearscope 
 
*Measurement of the time that elapses 
between last complete blink and the 
first distorted grid images due to the 
reflection of the tear film is destroyed. 
 
Figures II and III show the grid images 
before and after the tear film is 
destroyed. 
 
Fig. II: Undistorted grid images 
8 
 
Fig. III: Distorted grid images 
8 
 
- Staining by fluorescein (areas of epithelial 
damage): Dye applied by wetting a 
fluorescein impregned strip with saline, and 
shaking off any excess liquid and touch the 
lower conjunctiva with the strip tip. 
 
- Staining by rose Bengal (dead cells and 
mucous strands and stings). 
 
- Staining by lissamine green (dead cells and 
mucous strands and stings slightly): 
Advantage from rose Bengal is that 
lissamine green, does not cause irritation in 
dry eye patients. If the patient does not 
have dry eye, will not show any staining 
lissamine green. Red-free filter can be used 
for better visibility. 
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Table III shows two different methods to measure the QUANTITY of the tear 
film 
 
Table III: Assessment of the Tear Film 
6 
NON-INVASIVE METHODS INVASIVE METHODS 
Non-Invasive Break Up Time (NIBUT) 
NIBUT 0’25mm – 0’3mm = Optimal 
Break Up Time (BUT) 
Depends on the test. 
 
Normal inferior tear film height:  
1
3
−  
1
4
   Of height of lower lid. 
 
Inferior tear prism height with the 
slit lamp as shown in figure IV. 
The approximated prism graded 
as (minimum, normal, excessive). 
Compare tear prism height with 
illuminated slit width by setting the 
slit width horizontally in alignment 
with the lower margin.  
 
Patient = Primary Position of Gaze 
(PPG). 
 
Fig. IV: Inferior tear prism height. 
8
 
 
 
- Schirmer test: Dryness < 5mm wetting 
Hooking the end of an absorbent strip of paper 
over the margin of the lower lid. After 5 minutes 
the strip is removed. It can make the patient 
produce more tears because of feeling of the 
strip. Figure V shows a Schrimer test. 
 
Fig. V: Schirmer tear test strip in use 
8 
 
 
- Phenol red thread test: Dryness < 9mm wetting 
Less invasive than Schirmer test, utilizes a  
two-ply cotton thread impregned with phenol 
red dye as shown in figure VI (changes from 
yellow to red when wetted). After 15 seconds 
the thread is removed. 
 
Fig. VI: Phenol red thread in use 
8 
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3.3. Topography 
 
Keratometry and keratoscopy are useful and important not only in helping 
choosing the fit of a contact lens, particularly a hard lens, but also during contact 
lens wear. It is very important to use a sensitive and accurate method of 
measurement since any small changes to the corneal topography may cause 
significant changes in the refractive correction and therefore visual acuity. 
A good corneal topography map can help determining a starting point. By 
visualizing the corneal curvatures both centrally and peripherally, we can assess 
the needed base curve, eccentricity and diameter to achieve a good fitting. In 
addition, many topographers have tools that allow you to place a contact lens 
curvature on the topographical map to create a theoretical fluorescein pattern. 8 
Qualitative description: 
 Central zone: Ø 4 mm and 0.2 to 0.6 mm offset and 0.2 mm nasal 
superior. It is what is considered as more regular. 
 Half-periphery zone: 2-3 mm wide. Gradual flattening. 
 Peripheral zone: 2 mm wide. Has a positive asphericity 90% of its 
meridians. The rest have a negative or zero asphericity. Moreover, 
aspherical in the nasal and upper area. 
Corneal contour maps allow the practitioner to visualize the shape of a normal 
cornea, a cornea after surgery or during the development of corneal disease 
such as keratoconus. 8 Pictures below shows different topographic maps where 
appears different situations. 
Figure VII shows a normal cornea without any high refractive prescription nor 
any problem  
 
Fig. VII: Colour-coded topographic map of a normal cornea (e = 0.45) 
8 
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Figure VIII shows a cornea with a high degree of astigmatism.  
 
Fig. VIII: Colour-coded topographic map of a cornea with a high degree of astigmatism 
8 
Figure IX shows a cornea of a keratoconic patitent. Keratoconus is depicted as 
a localized area of increased surface power surrounded by concentric zones of 
decreased surface power. Abnormal zones are identified by colours in the red 
end of the range. 
 
Fig. IX: Colour-coded topographic map of a keratoconic patient 
8 
Those maps also allow locating precisely the axis of corneal astigmatism and 
providing help in understanding reasons why a rigid contact lens does not fit as 
expected as shown in figure X. Information provided also includes pupil size 
and standard k readings; some instruments now record corneal thickness 
(pachymetry). 9 
 
Fig. X: Colour-coded topographic map showing corneal distortion, due to a poor RGP fit 
8 
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3.4. Pre-adaptation measurements of the eye parameters 
 
There are important parameters of the eye to consider before fitting contact 
lenses. As we talked above, the topography is one of them that measures the 
radius and eccentricity of the eye. 
 
It is also important to know the Horizontal Visible Iris Diameter (HVID), its 
value lies in ensuring that the total diameter of the soft lens is sufficient to 
maintain full corneal coverage. The pupil size in scotopic and photopic light 
conditions is also an important thing to have in mind. To measure both of them a 
special ruler like the one in the picture below it is only necessary (Fig. XI). 
 
Fig. XI: Ruler to measure the corneal and iris size. 
9 
The vertical palpebral aperture is also an essential point to think about, 
especially for RGP and bifocal lens fitting. It is the position of the lids in relation to 
the limbus. Thus, the configuration of the eyelids and the eyelid tension are 
also important. Too much tension can cause a displacement of the contact lens 
and remove it to the top of the eye after every blink, in that case a smaller 
diameter is recommended. 
Finally, the tear prism height provides useful information about the volume of 
tears of the eye. 
The normal values, or the most common ones, respectively, for the parameters 
are the following ones: 6 
 
 
 
 
Horizontal Visible Iris Diameter (HVID) = corneal diameter: ± 11mm 
Pupil size in photopic conditions: ± 4mm. 
Vertical palpebral aperture: ± 10 mm 
Eyelid tension: Not too much tension. 
Tear prism height: ± 0.4mm 
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4. FITTING CONTACT LENSES 
 
4.1. Spherical contact lenses  
4.1.1. Soft Spherical Contact Lenses 
 
INDICATIONS 
 Ametropia with minimum astigmatism. Refractive astigmatism < 0’75 D 
 Sporadic use, athletes or rigid contact lens intolerance 
 Patients with nystagmus or large iridectomies 
 Excessively wide interpalpebral fissure 
 Infants with ocular pathologies such as aphakia 
 
HOW? - What do I have to check to see if it is well fitted? 
A. CENTRED: 
1 mm exterior of limbus is okay. 
In primary position of gaze, a bias of 0.2mm - 0.75mm is accepted. 
 
B. MOVEMENT: 
0.50mm – 0.75mm with the blink 
Up gaze: 1.5mm 
Down gaze: 1.5mm 
 
 Push-Up test: 
Manipulate the CLs with the lower eyelid by pushing it up, any difficulty of 
the movement and recentering means that the contact lens is too closed. 
 Side versions:  
Delayed movement means that the contact lens is too opened. 
 Up gaze: 
If we see a delayed movement means that the contact lens is too closed 
 Blink: 
Bad vision before and good after blinking means the CL is closed. 
Bad vision after blinking but good vision before means the CL is opened. 
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C. TIGHT OR LOOSE FIT? 
 
Tight fit 
- No movement of the CLs 
- Hyperemia 
- Better vision after blinking 
 
Loose fit 
- Excessive movement of the CLs 
- Unstable centering. 
- Damaged edge of the CLs  
- Discomfort 
- Worst vision after blinking.  
 
4.1.2. Rigid Spherical Contact Lenses 
 
INDICATIONS 
 Regular astigmatism greater than one diopter or irregular astigmatism 
 Patients with difficulty manipulating a hydrophilic CL 
 Postsurgical or corneal opacification 
 Myopia control 
 
HOW? - What do I have to check to see if it is well fitted? 
 
A. DYNAMIC ASSESSMENT: 
A.1. Position: Primary Position of Gaze (PPG) 
With the Slit Lamp, observe the behavior of the contact lens in different 
positions of gaze. 
 
 Runout:  ± 0.5 mm  OK 
Checking the position of the CLs in different aspects: 
- Movement after blinking 
- Movement in side views 
- Action of the upper and lower eyelid with the CL 
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A.2. Movement after blinking 
 Amount: 1 – 2 mm  OK 
Observe the lower edge of the contact lens 
Less movement? More movement? 
 
 Type: Smooth movement  OK 
- Smooth movement  
- Apical movement X  Too flat 
- Balancing movement X  Too steep 
- Retention upper eyelid X  Reduce the diameter of the CLs 
- Two steps movement X  
 Speed: intermediate  OK  
- Slow X  
- Intermediate   
- Fast X 
 Stabilization marks: Vertical  OK  
- Vertical   
- Oblique X 
- Nasal X 
 
B. STATIC ASSESSMENT: Fluorescein 
This adaptation will be done following the steps bellow 
- Assessed in PPG with contact lens centered on the cornea 
- No influence of the eyelid 
- Fluorescein and cobalt blue light with yellow filter 
- Evaluate the thickness of the tear film 
 
A good static adaptation will looks like this: 
 Minimum clarity in the center of the CLs 
 Light contact area in the half-peripheral 
 Optimal amplitude of the outline of the contact lens 
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C. TIGHT OR LOOSE FIT? 
Tight fit: It is appropriate to choose a bigger radius. 
Table IV shows how to notice when a contact lens is too steep in both static 
and dynamic assessment. We can appreciate the fluorescein pattern in figure 
XII. 
 
Table IV: Closed Adaptation of Rigid Spherical CLs 
10 
STATIC ASSESSMENT DYNAMIC ASSESSMENT 
- Excessive central clarity. 
- Big contact area in the half-peripheral 
- Narrow range of the edge. 
- Reduced clarity of the edge. 
- Centered ± 0.5 mm  
- Stable 
- CLs covered by the upper eyelid. 
- Balancing movement 
   
                                        Fig. XII: Steep fitting RGP lens 11 
 
Loose fit: The contact lens is upper-adapted. The tear film accumulated can be 
appreciated at the bottom of the CL. It is necessary to reduce the radius of 
the contact lens. 
Table V shows how to notice when a contact lens is too flat in both static and 
dynamic assessment. While figure XIII shows the fluorescein pattern. 
 
Table V: Opened Adaptation of a Rigid Spherical CLs 
10 
STATIC ASSESSMENT DYNAMIC ASSESSMENT 
- Excessive central clarity. 
- Big contact area in the half-
peripheral 
- Narrow range of the edge. 
- Reduced clarity of the edge. 
- Centered ± 0.5 mm 
- The CLs is unstable (superior and inferior position) 
- Movement: Small rotation of the contact lens in a 
variable velocity >2mm. Sometimes retention of 
the upper eyelid. 
 
                                      Fig. XIII: Flat fitting RGP lens 
11 
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4.2. Astigmatic contact lenses  
 
There are different types of astigmatism. For fitting an astigmatic contact lens, it 
is necessary to clearly know the meaning of the different types of astigmatism. 
 
 Corneal Astigmatism (CA): Astigmatism found on the cornea and 
measured by keratometry. The difference between the two principal 
meridians is the amount of corneal astigmatism.  
Every 0’5 diopters of CA needs a difference of 
1
10
 mm in the radius. 
 
 Internal Astigmatism (IA): It can be caused by the corneal toricity of the 
posterior face or by the lens. 
 
 Total Astigmatism (TA) = Refractive Astigmatism (RxA): Corneal 
Astigmatism (CA) + Internal Astigmatism (IA). It is determined by the 
objective refraction. 
  
 Residual Astigmatism (RA): When a spherical rigid lens is placed on a 
cornea, the tear lens corrects the astigmatism on the cornea but not the 
astigmatism due to the other components of the eye. When evaluating 
where the astigmatism on the eye is present, residual astigmatism may 
be calculated depending on the type of contact lens you may wish to fit. 
Calculating residual astigmatism is determined by subtracting 
keratometer astigmatism (KA) from the total astigmatism (TA). 12 
 
RA = TA - KA. 
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When a patient presents with astigmatism, there are various ways to manage it, 
depending on the grade of the astigmatism. The following CLs should be 
considered as a solution. 
 
4.2.1. Spheric contact lenses for astigmatism 
 
Soft spherical CLs: Refractive Astigmatism < 0’75 D 
 
a. Diameter: 2mm > Horizontal Visible Iris Diameter (HVID) 
b. Optic Zone Radius (OZR = Ro)  If the diameter is increased, Ro should 
increase too  Ro = K + 0’05 
c. Optic Zone Diameter (OZD = Do)  Do: Do = Dc – 1’40. (Dc = Corneal 
Diameter). 
It should be 2 – 4 mm > Pupil Diameter (Dp), if it is not like this, we 
should decrease - 1’20mm. 
 
 
Rigid spherical CLs: Refractive Astigmatism > 0’75 D  
Total Astigmatism = Corneal Astigmatism. Toric cornea + Spheric CL 
 
a. Diameter: 2mm > Horizontal Visible Iris Diameter (HVID) 
b. OZR  If the diameter is increased, Ro should increase too  Ro = K + 
0’05 
c. OZD  Do = Dc – 1’40.  
It should be 2 – 4 mm > Dp, if it is not like this, we should decrease  
- 1’20mm. 
d. Peripheral bands: Tear exchange. 
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4.2.2. Toric contact lenses for astigmatism 
 
An ideal lens-to-cornea fitting relationship with any gas rigid permeable lens 
(R)PG, whether spherical or toric, should fulfill three factors: 
1. The center of the contact lens should vault the center of the cornea. This 
amount of clearance allows the best mimic of the thickness of the normal 
tear film and provides alignment across the center of the cornea. 
2. Stabilization marks at 3 and 9 o’clock: The mid-periphery should land 
along the horizontal meridian to aid in centration. 
3. Unobstructed vertical movement: The lens should have unobstructed 
vertical movement, which is achieved by maintaining a lens-to-cornea 
fitting relationship that is ±1.00 D (±0.20 mm) flatter than in the horizontal 
meridian. 
 
Fig XIV: The ideal fluorescein pattern that achieves all three fit factors. 
10 
 
The Figure above (XIV) shows a ±1.00 D (±0.20 mm) with-the-rule (WTR) 
fluorescein pattern that follows these three fit factors. This pattern ensures good 
centration by landing the lens at 3 and 9 o’clock and provides a vertical channel 
for unrestricted vertical movement. 
With-the-rule astigmatism means that the corneal “egg” is lying on its side 
whereas against-the-rule astigmatism means that the “egg” is standing on end. 
Thus, WTR astigmatism is good for rigid contact lens fitting because the lens 
moves up and down with the blinking of the upper lid while against-the-rule is 
not as good because the lens tends to move side to side with each blink. 13 
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Soft toric CLs: Refractive Astigmatism > 0’75 D  
 
- Convert glasses prescription into positive or negative contact 
lenses graduation 
- Overrefraction 
- Rotation of the contact lens: LARS “Left Add Right Substract” 
If the lens rotation is stable and not fluctuating, the next step would be 
to determine how much the lens is rotated and in which direction. For 
this, the acronym LARS is used that stands for “Left Add Right 
Subtract” (the direction of the rotation is determined by the observer’s 
right and left side, not from the anatomical position of the patient).  For 
example, if the lens rotates to the left by 20 degrees, then we would 
add 20 degrees to the axis value of the custom toric contact lens. 14 
 
Rigid toric CLs:  
 
We will use this type of contact lenses when there is residual astigmatism after 
a spherical / toric contact lens adaptation, or when the spherical contact lens 
has excessive mobility and a toric fluorogram. In general, RGPs are fitted if the 
corneal astigmatism is > 1’50 D.  
 
- Frontal toric surface: Refractive Astigmatism ≠ Corneal Astigmatism 
Intern Astigmatism > 1’00 D 
Bull on the anterior surface. In this kind of adaptation, there is the need of 
a stabilization system. 
The corneal astigmatism is managed by using the tear lens whereas the 
internal astigmatism can be offset with a cylinder on the anterior surface of 
the CL. 
The back curvature of the contact lens is adapted onto the eye in the 
same way as an spherical contact lens. 
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a. Rotation of the contact lens: LARS “Left Add Right Substract” 
b. How does it look like? 
 CLOSED: Increase in 0.05mm the radius of the CLs 
 OPENED: Decrease in 0.05mm the radius of the CLs 
c. If the contact lens it is still turning, we can think about increasing 
the stabilizer system or reducing the radius:  
 Increase the prism by 0.25 
 Decrease the diameter by 0.40mm 
 
It is important to know as well that every 0.05mm of the corneal radius, 
implies an increase of 0’25D of the corneal astigmatism. 
 
- Back toric surface: Total Astigmatism > Corneal Astigmatism 
There is a bull on the posterior surface of the CL. In this kind of 
adaptation, there is no need for a stabilization system. The corneal 
toricity it is around 0.60 mm. 
In this case, every 0.10mm of the corneal radius, implies 0’25D of 
induced astigmatism. 
The vertical radius should be more opened than he horizontal one. 
Rh CL = Rh cornea + 0.05mm 
RV CL = RV cornea + 0.10mm / 0.20mm 
Residual Astigmatism = (nCL - nTEAR) x (1/RCL closed - 1/RCL opened) x 1000 
 
- Bitoric: Corneal Astigmatism > 2’50D – 3 D. Intern Astigmatism > 1 D 
 Bull on the posterior surface of the CL: The corneal astigmatism is    
     offset by the meniscus tear. 
 Bull on the anterior surface of the CL: Astigmatism induced for the 
toricity of the contact lens. With a cylinder in the anterior surface, the 
intern astigmatism can be balanced out. 
P1 = flattest meridian = k (0.05>k) 
P2 = R1 – (2/3 x Tc) 
 
Tc: Difference between both radius 
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Table VI shows an overview about the toric shape of the RPG depending on the 
astigmatism: 
 
Table VI: Toric Contact Lens for Astigmatism 
15 
CL PHYSYOLOGIC INDICATION OPTIC INDICATION REMARKS 
SPHERICAL CA < 2’50 D CA ≈ RxA  
SPHERICAL 
-PERITORIC 
CA < 2’50 D CA ≈ RxA Improves the 
stabilization 
ASPHERIC CA < 2’50 D CA ≈ RxA  
POSTERIOR 
TORIC 
CA > 2’50 D Significative RA  
ANTERIOR 
TORIC 
IA > 1’00 D 
CA = 0 D 
Moderate RxA Prism for 
stabilization 
BITORIC CA DIF. RxA 
RA > 1’0 D 
CA ≠ RxA. 
Significative RA 
 
 
4.2.3. Troubleshooting 
 
Tight fit: Easy to notice central pool. That means that the contact lens fitting it is 
too steep as shown in figure XV. 
 
Fig XV: Tight fit 
16 
 
Generally if you need a larger optic zone, a minimum of 0.30mm increase is 
required, this will be equivalent to a 0.05mm steepening of the base curve as far 
as the fitting is concerned. This will not alter the power of the tear lens, so no 
power adjustment is needed. 16 
 
Contact Lenses Logbook 26 
Loose fit: A central touch it is noticed and pooling at edge meaning that the 
contact lens it is too flat as we can see in figure XVI. 
 
  Fig XVI: Light fit 
16 
 
If the lens need to be tightened then the base curve is used to achieve this result. 
Making the optic zone larger will steepen the lens, but will also alter the bearing 
surfaces around the lens. 16 
 
Optimal fit: It is appreciable the same hue around the contact lens and with very 
defined borders, it is appreciable in figure XVII. 
 
 
 
Fig XVII: Optimal fit 
16 
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4.3.  Multifocal contact lenses  
WHEN? 
 Presbyopia 
 Active, elderly people 
 
MONOVISION 
 Conventional monovision contacts: Early Presbyopes with additions  
< 0’75 D. With it, you wear a contact lens on one eye to correct your 
distance vision and a contact lens on your other eye to correct your near 
vision. The dominant eye has to be determined and it worn the lens for 
distance.  
 Modified monovision contacts : In this variation, a single vision contact 
lens is worn on the distance eye and a bifocal contact lens is worn on the 
near eye. 
Table VII shows different types of multifocal monovision contact lenses 
 
Table VII: Multifocal Contact Lenses – Monovision 
16 
DOMINANT EYE NON DOMINANT EYE 
Monofocal - Long distance (LD) Bifocal – Center in near distance (ND) 
Bifocal - Center in LD Bifocal – Center in ND 
Bifocal – Center in LD Monofocal - ND 
Fitting criteria for monovision contact lenses; see the fitting criteria explained 
in section 4.1.1. 
 
BIFOCALS 
Bifocal contacts lenses have two prescriptions in the same lens. 
Fitting criteria for bifocals consist in a separation line between distance and 
near part of the CL. 17  The separation line should be placed depending on the 
patient's pupil  in testing lens. 
Figure XVIII shows a clear picture of how a bifocal contact lens looks like. 
                                   Fig. XVIII: Bifocal contact lens. 
17 
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MULTIFOCALS SIMULTANEOUS VISION 
Multifocal contact lenses have a range of powers (similar to progressive 
spectacle lenses) in each lens. It is called "Simultaneous vision", this lenses 
require the eye to be looking through both distance and near powers at the 
same time. There are two types concentric and aspheric. The visual system 
learns to select the correct power choice depending on how close or far you are 
trying to see. 17 with those types of multifocal lenses: less contrast and weak 
intermediate zone still. 
 
MULTIFOCAL ALTERNATING VISION LENESES 
It is a type of multifocal rigid contact lenses also called “translating” with 
alternating vision lenses; the pupil alternates between the two powers, as your 
gaze shifts upward or downward since there is a near vision segment at the 
bottom that, as the eye goes down to read and keep the lens supported in the 
lower eyelid, we pass the pupil from the area of far vision in the area of near 
vision. 17 
 
Figure XIX shows with images de difference between both types of multifocal 
contact lenses.   
Fig. XIX. Different types of multifocal CLs. 
17 
 
4.4.  Other types of contact lenses 
 
There are other types of contact lenses in special situations; the most common 
of them are the following ones: 
 
 Ortho-K CLs to reshape the cornea during sleep, providing lens-free 
daytime 
 CL in case of keratokonus 
 After transplantations / Laser surgeries 
 Iris-print CL 
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However, an explanation and fitting guide of these special CL would make the 
logbook too comprehensive for students. 
4.5.  Contraindications 
It is important to know a few and basic relative contraindications to the use of soft 
and rigid contact lenses. 
 
4.5.1. Soft Contact lenses 
- Poor vision secondary to uncorrected astigmatism. 
- Exposure to unfavorable environments (extremely dry atmosphere, 
exposure to volatile chemicals, etc.) 
- Problems with handling the contact lens (elderly patients or patients with 
Parkinson’s disease, hand malformations, etc.) 
- Difficulty adhering to the prescribed regimen of contact lens care. 18 
 
4.5.2. Rigid contact lenses 
- Sports activities. Rigid contact lenses may easily dislocate and pop out of 
the eye with abrupt movement. 
- Discomfort of the rigid contact lenses or sporadic use. 18 
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5.   FURTHER CONTROL APPOINTMENTS 
 
Regular aftercare is an important part of good contact lens maintenance, not 
just to ensure the best possible vision with the contact lenses but also to check 
the fitting of the lenses and the health of the eyes for continuing contact lens 
wear. A slit lamp is used to examine the tissues at the front of the eye in order 
to make sure that the contact lenses are not disturbing them. 
 
The contact lens aftercare appointments are different from a routine eye 
examination. First of all an adaptation period is needed. After a contact lens 
fitting, it is important to take care of it and to continue with further control 
appointments. Furthermore, it is essential to schedule the first control to see if it 
is working or not and then a necessary controls will be done. 
 
As already said above, there are several things to check during regular contact 
lens aftercare: 
 
1. First of all it is important to ask and know how the patient feels with the CLs. 
 
2. Then an overrefraction must be done before using the Slit Lamp (to avoid 
dazzling the patient) and to ensure that the Visual Acuity it is the expected or 
if we need to modify the prescription. 
 
3. The next point is using the Slit Lamp and to examine the tissues at the front 
of the eye (such as lids, conjunctiva, cornea…) to ensure that the contact 
lenses are not disturbing them. 
 
4. With the Slit Lamp we will also check how the contact lens is fitted and 
make sure that the parameters are as expected or whether they need to be 
changed. Thus, we will take a look of the Diameter, Centering, Movement, 
Push-Up, and the rotation of the contact lens (LARS). 8 
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6.     CARE PRODUCTS 
 
It is important to inform our patients about the care of contact lenses. They must 
keep in mind that rigid gas permeable (RGP) and soft contact lenses require 
different kinds of care. Each type of contact lens and care product or solution 
will have specific instructions. 
 
There are two main methods for the disinfection and cleaning of the contact 
lenses: 
1) 1-step – The Multipurpose Solution: This type of disinfection system 
is designed to clean and disinfect lenses with a simple rinse-and-store 
method. Moreover, it is less expensive and easier to use. However, the 
product can induce an outbreak of fungal eye infections although it is 
still the most popular method of contact lens care. Lenses are placed in 
a case, which is filled with a 3% solution of hydrogen peroxide. It then 
begins continuously to neutralize the hydrogen peroxide. 
 
2) 2-step peroxide-based - The Hydrogen Peroxide: This system 
provides effective lens disinfection and no infections associated with 
their use. First clean your contacts with a separate surfactant cleaning 
solution and/or rinse them with saline solution. So already an additional 
step is required. Lenses are placed in a lens case filled with only 
hydrogen peroxide during a period of time. A neutralizer is then added 
to the case to convert the disinfectant to harmless-saline. 
 
Both one-step and two-step lens disinfection systems require neutralization of 
the hydrogen peroxide solution after lens disinfection and prior to wearing the 
lenses. This is because hydrogen peroxide is an effective disinfecting agent, but 
it is toxic to the cornea and must be converted to saline with a neutralizing 
agent to avoid eye injury and pain. 17 
 
Contact Lenses Logbook 32 
There are also different types of disinfecting methods depending on the type on 
the contact lens: 
 
- Daily disposable contact lenses: These lenses contain of a disposable 
daily material, the maintenance and disinfection is no needed. Saline is 
recommended to rinse the lenses before putting them in the eye. 
 
- Fortnightly disposable contact lenses - Monthly: Unlike the previous 
ones, this type of contact lenses requires cleaning and conservation, 
unique solutions for conservation and for disinfection are used. 
 
- Annual soft contact lenses: For this type of contact lens more severe 
daily cleaning it is recommended. There are two methods of cleaning:  
2-step peroxide-based or 1-step cleaning. 
 
- Rigid Gas Permeable contact lenses (RGP): These type of contact 
lenses typically used two products, a cleaning gel should then be clarified 
by a conservative saline solution and also to maintain the contact lenses 
in perfect condition in the lens holder. 17 
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7.    CONTACT LENS ABNORMALITIES 
7.1. Reduced Lens Wettability 
 
Symptoms: 
Reduced lens tolerance and wearing time, dryness. 
 
Signs: 
Reduced lens wettability. Low pre-lens BUT. 
 
Incidence: 
All CLs associated with deposition and poor tear film. Sometimes with SiHs, but 
usually with RGPs. 
 
Management: 
- Replacement frequency: daily disposable lenses 
- Change care regimen: disinfecting / soaking solution 
- Review cleaning procedures and hygiene. Avoid hands cream before 
lens handling and change cosmetics or make-up remover 
- Try different lens material. 19 
 
Table VIII shows a grad with few pictures of reduced lens wettability  
 
Table VIII: Reduced Lens Wettability Grading 
6 
Hydrophobic spots 
before blink 
Hydrophobic spots 
just after blink 
Increased area of 
hydrophobicity 
Total hydrophobic 
surface 
 
 
Fig XX: Hydrophobic 
spots 
6 
 
 
Fig XXI: Hydrophobic 
spots 
6 
 
 
Fig XXII: Increased 
hydrophobicity 
6 
 
 
Fig XXIII: Total 
hydrophobic 
6 
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7.2. Depositions – Spots, Lipid and Protein 
 
The own tear film makes this type of contact lens abnormalities. In the table IX it 
is shown the most common of them. 
 
Table IX: Deposition – Spots, Lipid and Protein 6 
 SPOTS (Calculi, Jelly 
bumps) 
PROTEIN LIPID FILM 
Symptoms Dryness symptoms and reduced wearing time, vision and comfort. 
Signs Poor wetting and discrete 
white spots 
Poor wetting and a 
film. 
Poor wetting and a coating. 
Incidence More common in high 
water non-ionic hydrogels 
More common in ionic 
high water hydrogels 
More common in SiH lenses and 
high water non-ionic hydrogels 
Management Frequently lens replacement. Change lens material. Increase cares system. 
 
 
Examples 
 
 
Fig XXIV: Spots 
6 
 
 
Fig XXV: Protein 
6 
 
 
Fig XXVI: Lipid Film 
6 
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7.3. Other Deposits – Fungal and Make up 
 
They are induced by external factors such as bad disinfection, make up… Table 
X shows the two basic and common ones. 
 
Table X: Other Deposits – Fungal and make-up 6
 
 FUNGAL MAKE-UP 
Symptoms Usually non. Sometimes discomfort. CL intolerance, reduced vision, dryness 
symptoms. 
Signs Areas of growth over lens. Poor wetting and deposits. 
Incidence Rare Females 
Management Replace lens, review hygiene and 
change care regimen. 
Replace lens, avoid oil based make-up and 
eyeliner on lid margins. 
 
 
Grading 
 
 
Fig XXVII: Fungal 
6 
 
 
Fig XXVIII: Make-up 
6 
 
7.4. Lens Damage 
 
Those induced by external factors that cause a damage to the lens.  
 
Symptoms: 
Minor irritation or non. 
 
Signs: 
RGP CLs – Scratched, section missing. 
SOFT CLs – Torn, segment missing or hole. 
May see corneal or conjunctival staining to damaged area of lens. 
 
Incidence: 
Unknown can occur in all types. 
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Management: 
Lens replacement. 
Review cleaning procedures and hygiene. 6 
 
Table XI shows a grad of the lens damage. 
 
Table XI: Lens Damage grading 6
 
Broken Edge Soft Cracked Soft 
 
 
Fig XXIX: Soft broken part of the CL 
6
 
 
 
Fig XXX: A soft cracked in the CL 
6 
Chipped RGP Scratched RGP 
 
 
Fig XXXI: Chipped RGP 
6 
 
 
Fig XXXII: Scratched RGP 
6 
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8.    OTHER OPTOMETRIC LOOGBOOKS 
8.1. Helsinki University of Applied Sciences (HUAP) – Fitting Sheets 
 
Fitting of a Soft Contact Lens: 
Figure XXXIII 
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Fitting of a Rigid Contact Lens: 
Figure XXXIV 
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Fitting of a Multifocal Contact Lens: 
Figure XXXV 
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8.2. Universitat Politècnica de Catalunya (UPC) – Fitting Sheets 
 
Fitting of a Soft Contact Lens: 
Figure XXXVI 
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Fitting of a Rigid Contact Lens: 
Figure XXXVII 
 
Contact Lenses Logbook 42 
8.3. Aston University (AU) – Fitting Sheets 
Figure XXXVIII 
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A closer look on the different fitting sheets reveals that three of them follow 
more or less the same pattern. 
 
Comparing them, we can easily see that they both start the process with 
anamnesis asking about the history and symptoms of the patient. After that, an 
accurate anterior eye health examination before fitting the contact lens is 
done, starting for the lids and lashes, going through the cornea, limbus, bulbar 
and palpebral conjunctiva, the sclera, anterior chamber, and media. After this, it 
is also important to evaluate the tear film quantity and quality. The fitting sheet 
from Universitat Politècnica de Catalunya emphasizes more the fitting of the 
contact lenses than the previous anamnesis and eye examination. This is the 
case since it is only a sheet for labs where students already know how to do…  
 
After the eye care, the next step for UPC and AU is the ocular parameters: 
size of the eye's pupil, size of the cornea, about the eyelid tension, keratometer 
measurements, etc. 
 
After that, all three templates proceed with the fitting of the contact lens and 
evaluation of it. Starting for the centration of the contact lens in the eye and 
the movement, continuing with the overrefraction, and following with the 
fluorescein figure. 
 
They end more or less with the same points, writing the final prescription or the 
one for the contacts to order. Aston University also talks about the aftercare 
and further appointments with the patients which it is also an important thing to 
have in mind. 
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9.     OWN PROPOSAL OF LOGBOOK 
 
 
The last chapter of this thesis is an own proposal of a logbook for contact 
lenses where students can find an easy way to evaluate a patient of contact 
lenses and use it as a guide for their lab. 
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First visit of the patient 
 
Student’s Name:         Date: ___ / ___ / _____ 
 
 
Patients Name:        Historical Number: 
 
Sex: ☐Male ☐Female       Last Visit:  
 
Date of Birth: ____ / ____ / ________     Age: ___ years old  
        
 
Anamnesis 
 
 
Glasses: ☐No ☐Yes: ☐For near ☐For distance ☐All use 
 
Contact Lenses: ☐No ☐Yes:    Discomfort: ☐No ☐Yes: ___________________________   
   
        CLs Material & Type: _______________ / ______________ 
 
        Type of replacement: ______________________________ 
 
Reason of the visit: _________________________________________________________ 
 
_________________________________________________________________________ 
 
Eye health: ☐None ☐Pseudophakia ☐Floaters ☐Diplopia ☐Injury/Trauma ☐ Eye surgery 
 
Eye diseases: ☐None ☐Dry eye ☐Cataract ☐Glaucoma ☐Diabetic retinopathy ☐Macular 
degeneration ☐other: 
 
General Health: ☐Diabetes ☐Hypertension ☐Asthma ☐Thyroid disease ☐Heart/circulatory 
diseases ☐Hypercholesterolemia ☐other: 
  
Relevant Familiar Ocular History: ☐None ☐Yes: __________ 
 
Allergies: ☐None ☐Yes: _______________ 
 
Medication: ☐None ☐Yes: _____________ 
 
Occupation / Environment: ______________ 
 
Sport / Hobbies: _______________________     Driver: ☐No ☐Yes 
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Refraction 
 
Without correction  With correction 
VA 
Distance 
VA 
Near 
Rx Sph. Cyl. Axis Add VA 
Distance 
VA 
Near 
  OD     
+ 
  
  OS      
  BINO.      
 
Anterior Eye Health – Slit Lamp examination 
 
 
RIGHT EYE Grading system LEFT EYE 
0 1 2 3 4 0 1 2 3 4 
     Lids and Lashes      
     Cornea      
     Limbus      
     Bulbar Conjunctiva      
     Sclera      
     Palpebral Conjunctiva      
     Anterior Chamber      
     Media      
 
 
 
According to OPO clinical grading: 20 
0  Normal 
1  Slight or mild changes from normal clinically insignificant. No intervention indicated 
2  Moderate changes that may require clinical noninvasive intervention 
3  Severe changes that usually require clinical intervention 
4  Very severe changes that require urgent intervention. 
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Assessment of the tear film 
 
Tear Film Characteristics:      (method:  ) 
 
 
Topography 
 
K readings OD: ____ @ ___º / ____ @ ___ º OS: ____ @ ___º / ____ @ ___º 
 
Corneal eccentricity OD:                    mm OS:                    mm 
Corneal astigmatism OD:                    mm OS:                    mm 
 
 
Corneal diameter 
OD: 
 
OS: 
 
 
Pre-fitting measurements of the eye parameters 
 
 OD OS 
Corneal Stains ☐Yes   ☐No ☐Yes   ☐No 
Eyelid tension ☐Lax   ☐Rigid ☐Lax   ☐Rigid 
 
Configuration 
of the eyelid 
  
Lid height mm mm 
HVID mm mm 
 
 
Pupil size 
Ambient light / dim light 
 
(          /          ) mm 
 
Ambient light / dim light 
 
(          /          ) mm 
 
 
1st tryout 
 
 AXIS CIL. SPH. BASE CL 
OD      
OS      
 
 EXCENTRICITY MATERIAL BRAND 
OD    
OS    
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First try out 
Date: ___ / ___ / ______      Time: ___ : ___ 
 
Comfort while using the contact lenses? 
 
Comfortable Itching Movement Others 
 
 
   
 
Overrefraction  
 
With the CL fitted  After the Overrefraction 
VA 
Distance 
VA 
Near 
ORx Sph. Cyl. Axis Add VA 
Distance 
VA 
Near 
  OD     
+ 
  
  OS      
  BINO.      
 
Slit Lamp  
 
Diameter:      
 Too big Too small OK 
OD    
OS    
Centering: 
Too movement No movement OK 
OD    
OS    
Movement: 
 
 Apical Balancing Retention 
upper eyelid 
Two 
steps 
Smooth 
(OK) 
Slow Intermediate 
(OK) 
Fast 
OD         
OS         
 
Push-up: 
 Difficulty to move CL and to come 
to it place 
OK 
OD   
OS   
 
LARS: Left Add Right Substract 
 
 Right rotation (+) Left rotation (-) OK 
OD    
OS    
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Final Prescription 
 
 
Lenses Ordered:      Date: 
 
☐Trial order   ☐Final order    Manufacturer: 
 
 AXIS CIL. SPH. BASE CL BRAND 
OD       
OS       
 
Lens Type:       Wear modality: 
 
Additional Requirements:     
 
 
 
Insertion / Removal Taught: 
 
 
 
 
Importance of aftercares and cleaning regimen: 
 
 
 
 
Next Appointment: ___ / ___ / _______ 
Student (s) 
 
Name (s): ___________________________________ 
 
Signature (s): ________________________________ 
Supervisor 
 
Name: _____________________________________ 
 
Signature: __________________________________ 
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Further try out if needed 
 
Date: ___ / ___ / ______      Time: ___ : ___ 
 
Comfort while using the contact lenses? 
 
Comfortable Itching Movement Others 
 
 
   
 
Overrefraction  
 
With the CL fitted  After the Overrefraction 
VA 
Distance 
VA 
Near 
ORx Sph. Cyl. Axis Add VA 
Distance 
VA 
Near 
  OD     
+ 
  
  OS      
  BINO.      
 
Slit Lamp  
 
Diameter:      
 Too big Too small OK 
OD    
OS    
Centering: 
Too movement No movement OK 
OD    
OS    
Movement: 
 
 Apical Balancing Retention 
upper eyelid 
Two 
steps 
Smooth 
(OK) 
Slow Intermediate 
(OK) 
Fast 
OD         
OS         
 
Push-up: 
 Difficulty to move CL and to come 
to it place 
OK 
OD   
OS   
 
LARS: Left Add Right Substract 
 
 Right rotation (+) Left rotation (-) OK 
OD    
OS    
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Final Prescription 
 
 
Lenses Ordered:      Date: 
 
☐Trial order   ☐Final order    Manufacturer: 
 
 AXIS CIL. SPH. BASE CL BRAND 
OD       
OS       
 
Lens Type:       Wear modality: 
 
Additional Requirements:     
 
 
 
Insertion / Removal Taught: 
 
 
 
 
Importance of aftercares and cleaning regimen: 
 
 
 
 
Next Appointment: ___ / ___ / _______ 
Student (s) 
 
Name (s): ___________________________________ 
 
Signature (s): ________________________________ 
Supervisor 
 
Name: _____________________________________ 
 
Signature: __________________________________ 
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CONTACT LENSES FITTING OVERVIEW 
 
This final table will help the professors to get an overview about what students 
have done in the contact lens area during their labs or internships. 
 
It include a small sum up about all patients related in contact lenses visited 
showing up how many contact lenses they fitted and which type of contact 
lenses. 
 
It includes: 
 
 Nº: Patients number. If it is the first, the second, third or whatever 
patient’s visit. 
 Date: When it was. 
 What has been done: The reason why the patient came. If it was the first 
fitting, a regular control… 
 CL-type: Final contact lens type. If fitted a soft / rigid contact lens, 
multifocal, monovision. Stabilization if needed. Whatever the student has 
done 
 Next appointment: It should be included the date and if there is any 
special things that should be looked after the next time. 
 Signature: Of the reasonable to certificate that this patient is has been 
checked by a professional at the end of the practical.  
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Nº Date What has been done? CL-type Next appointment Signature 
1  
__/__/____ 
  Date:  __ / __ / ____ 
Check: 
 
 
2  
__/__/____ 
  Date:  __ / __ / ____ 
Check: 
 
 
3  
__/__/____ 
  Date:  __ / __ / ____ 
Check: 
 
 
4  
__/__/____ 
  Date:  __ / __ / ____ 
Check: 
 
 
5  
__/__/____ 
  Date:  __ / __ / ____ 
Check: 
 
 
6  
__/__/____ 
  Date:  __ / __ / ____ 
Check: 
 
 
7  
__/__/____ 
  Date:  __ / __ / ____ 
Check: 
 
 
8  
__/__/____ 
  Date:  __ / __ / ____ 
Check: 
 
 
9  
__/__/____ 
  Date:  __ / __ / ____ 
Check: 
 
 
10  
__/__/____ 
  Date:  __ / __ / ____ 
Check: 
 
 
11  
__/__/____ 
  Date:  __ / __ / ____ 
Check: 
 
 
12  
__/__/____ 
  Date:  __ / __ / ____ 
Check: 
 
 
13  
__/__/____ 
  Date:  __ / __ / ____ 
Check: 
 
 
14  
__/__/____ 
  Date:  __ / __ / ____ 
Check: 
 
 
15  
__/__/____ 
  Date:  __ / __ / ____ 
Check: 
 
 
16  
__/__/____ 
  Date:  __ / __ / ____ 
Check: 
 
 
17  
__/__/____ 
  Date:  __ / __ / ____ 
Check: 
 
 
18  
__/__/____ 
  Date:  __ / __ / ____ 
Check: 
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10.  CONCLUSIONS 
 
Throughout doing the thesis, I realized that many universities do not use any 
fixed pattern in their lab to evaluate the patients; most of them use random 
fitting sheets while there is some that does not use any. 
Few universities have a logbook established for each type of patient, such as a 
basic clinical logbook, one for contact lenses, a visual therapy or low vision 
logbooks. 
Having a pattern to follow basic theory, along with a pattern established to 
continue the evaluation of the patient, makes things easier both for students 
and professionals to take time to track patients seen. It is necessary to have 
clear ideas of what to do, to register and achieve. 
It is important to start with a good anamnesis since it will be the main and first 
point to decide if we adapt a contact lenses or not. 
By using logbooks, each student is able to have an accredited record of their 
whole clinical experience. Thus, it provides an opportunity for students to reflect 
on their strengths and weaknesses by including guidance and feedback from 
clinical supervisors. It also helps to have a review of educational improvements 
in every attended course. 
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